Introduction
Lower back pain (LBP) is a leading cause of global disability, with a global point prevalence of 9.4% (95%CI=9.0 to 9.8%) (1) . LBP ranked as the number one cause of disability among 291 conditions, and sixth in terms of overall burden in the Global Burden of Disease 2010 study (1, 2) . Among Western populations, a plethora of evidence has demonstrated that back pain is associated with a range of deleterious consequences such as reduced quality of life, heightened risk of other physical health comorbidities and greatly increased health care costs (3) (4) (5) (6) . Given the rising prominence of the biopsychosocial model, a number of studies, largely focused on Western populations, have highlighted the important role of poor mental health as a risk factor for LBP (7) and as a consequence of a LBP episode (8) .
To date, only a few large representative multinational studies have considered the mental health status of people with back pain, with a notable paucity in low-and middleincome countries (LMICs). However, there are indications that back pain is also highly prevalent in LMICs (9) , where it is a source of substantial economic and health burden (10) .
Previously, one large-scale multinational study (11) using data from the World Mental Health Survey including 5 LMICs (Ukraine, Mexico, Colombia, Nigeria, South Africa) found that the presence of chronic back/neck pain is associated with 2.3, 2.2, and 1.6 times greater odds for mood disorders, anxiety disorders and alcohol abuse respectively.
While progress has been made in attempting to understand the mental health impact of back pain, a number of pertinent questions remain unanswered. First, while the relationship between back pain and mental health disorders (including depression, psychosis spectrum, anxiety and stress sensitivity) is equivocal, there are no studies exploring these associations thoroughly in LMICs. This is an important research gap given that the association between back pain and mental health symptoms or disorders in LMICs may differ from high-income settings, owing to factors such as suboptimal management of physical and A C C E P T E D M A N U S C R I P T ACCEPTED MANUSCRIPT 6 mental health conditions with limited availability of non-pharmacologic or pharmacologic treatments (12, 13) . Second, as people in LMICs mostly rely on labor-demanding jobs in the informal sector with no job security or compensation for lost income, maintaining good mental and physical health is crucial for their livelihoods. Therefore, there is a need to elucidate the potential mental health burden among people with back pain in LMICs.
Thus, the aims of the current study were to: (1) Determine the epidemiology of back pain (any back pain and chronic back pain) in 43 LMICs; and (2) Explore the relationship between back pain and mental health (depression type, psychosis, anxiety, sleep problems, and stress sensitivity). Our hypothesis was that people with back pain would have worse mental health and this would be more pronounced among those with chronic back pain.
Methods
The World Health Survey (WHS) was a cross-sectional, community-based study undertaken 
Anxiety
Anxiety was assessed by the question "Overall in the past 30 days, how much of a problem did you have with worry or anxiety?" Respondents could answer: none, mild, moderate, severe or extreme. In the current study those who answered severe and extreme were categorized as having anxiety (23, 24) . Data for this variable was missing from Morocco.
Stress sensitivity
Stress sensitivity in the last month was assessed by two questions: "How often have you felt that you were unable to control the important things in your life?"; and "How often have you found that you could not cope with all the things that you had to do?" The answer options to these questions were: never (score=1), almost never (score=2), sometimes (score=3), fairly often (score=4), very often (score=5). The scores of the two questions were added to create a scale ranging from 2 to 10 (25). Brazil, Hungary, and Zimbabwe lacked information on stress sensitivity. Respondents who replied 'no' were considered lifetime abstainers. If the respondent replied affirmatively, then he/she was asked how many standard drinks of any alcoholic beverage he/she had on each day of the past 7 days. The number of days in the past week in which 4 (female) or 5 (male) drinks were consumed was calculated, and a total of 1-2 and >3 days in the past 7 days were considered infrequent and frequent heavy drinking respectively. All other respondents, apart from lifetime abstainers, were considered non-heavy drinkers (23).
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Statistical analysis
The statistical analysis was performed with Stata 14. All variables were included in the models as categorical variables with the exception of age and stress sensitivity which were continuous variables. Adjustment for country was done by including dummy variables in the models, as in previous WHS publications (23, 29) .
Morocco was excluded from analyses on anxiety as it had no information on this variable.
Furthermore, this was also the case for Brazil, Hungary, and Zimbabwe for the variable on stress sensitivity. The sample weighting and the complex study design were taken into account in all analyses. Results from the logistic regression models are presented as odds ratios (ORs) with 95% confidence intervals (CIs). The level of statistical significance was set at p<0.05.
Results
The total sample included was 190,593 with the sample size of the countries ranging from 929 (Latvia) to 10,687 (India) ( 1, Figure 1 ). The mean (SD) age of the sample was 38.4 (16.0) years and 50.7% of the sample consisted of females ( Table 2) . Older age, female sex, lower levels of education and wealth, urban setting, current smoking, alcohol consumption, depression, psychosis, anxiety, sleep problems, and higher levels of stress sensitivity were all significantly associated with any back pain or chronic back pain, although urban setting was significant only for any back pain. 
Relationship between back pain and mental health
The prevalence of any back pain and chronic back pain by the 5 mental health conditions is illustrated in Figure 2 . Compared to those who do not have that mental health condition, the prevalence of any back pain or chronic back pain was much higher for those who have any depression or psychosis type, anxiety, and sleep problems. For the stress sensitivity score, there was a linear increase in the prevalence of both forms of back pain with higher severity of stress sensitivity. The association between mental health conditions and both forms of back pain estimated by multivariable logistic regression is shown in Table 3 . In the overall sample, compared to those without the mental health condition, all types of mental ailments were associated with a significant >2 times higher odds for any back pain. For stress sensitivity, a
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ACCEPTED MANUSCRIPT 14 one-unit increase in severity (range 2-10) was associated with 1.13 times higher odds for any back pain. Similar results were obtained for chronic back pain, with particularly high odds observed for depressive episode. The results of the region-wise analyses are presented in eTable 1 of the Webappendix. Results were similar across continents. Table 3 here
Figure 2 here
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Discussion
General findings
This large-scale study including 190,593 participants from 43 LMICs demonstrates that the overall prevalence of any back pain and chronic back pain were 35.1% and 6.9%
respectively. The current study is the largest of its kind and contains several novel results.
Our data suggest that both any back pain and chronic back pain are associated with an increased risk of depression and psychosis spectrum, sleep disorders, anxiety and stress sensitivity. Furthermore, these associations were similar across continents despite a large variation in the prevalence of back pain across regions.
The rate of chronic back pain at 6.9% in the current study is lower than the 18% (95% CI=14-24%) observed in a recent meta-analysis (9), which included 79 surveys from general adult populations, elderly general populations and workers from 28 LMICs. A possible reason might be that higher LBP rates were observed in the studies focusing solely on elderly general population and workers while the current study did not target these subpopulations specifically. Next to this, in the current study, we applied more strict criteria for chronic back pain, i.e. chronic back pain was defined as having had back pain on all 30 days in the last 30 days.
It is perhaps of little surprise that back pain is associated with depression, given the established bidirectional relationship in Western populations (7, 8, 30) . However, very few studies have considered the relationship between the depression spectrum (i.e. subsyndromal depression and brief depressive episodes) and back pain. In fact, to the best of our knowledge, no representative multi-national study has considered this relationship between the depression spectrum and back pain. Our data clearly indicate that all types of depression are associated with increased odds of experiencing pain. Potential factors that may account for the high back pain and depression comorbidity cannot be determined from the available
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ACCEPTED MANUSCRIPT 16 data. One possible factor is the underlying shared pathophysiology, since both depression and pain facilitate modulation in the periaqueductal gray, amygdala, and hypothalamus regions (31, 32) . Second, both pain and depression are associated with and exacerbated by social isolation and reduced physical activity (33, 34) . In addition, genetics and in particular single nucleotide polymorphism in the NTRK3 gene may account for the pain and depression relationship (35) . Within the context of some LMICs, the high prevalence of HIV and tuberculosis (36) may also account for both the depression (37) and back pain (38) observed in the current study.
There is a paucity of studies investigating subclinical psychosis and back pain in the literature. Previously, one study among people in North-America found that psychotic experiences were significantly associated with an increased risk of chronic pain (OR 1.94 (39) . Another study found that psychotic-like experiences are associated with severe pain in LMICs (40) . However, no study has yet to our knowledge demonstrated the heightened relationship between back pain and sub-clinical psychosis found here. Our study also found that psychotic disorder (including schizophrenia) with symptoms was associated with 2.05 and 2.68 times higher odds for back pain and chronic back pain respectively. Understanding the relationship between back pain and psychosis is important since both conditions are associated with a lower quality of life (41) . Interestingly, while experimental pain research has demonstrated that pain sensitivity is reduced in people with schizophrenia including those who do not take medication (42) , our results suggest this may not translate into lower pain prevalence in schizophrenia patients at the community level. The association between back pain and psychotic experiences may possibly be due to psychological distress arising from back pain (43) .
Our data established that both back pain and chronic back pain were associated with approximately two-fold increase odds of anxiety. To our knowledge, the current data are the
ACCEPTED MANUSCRIPT 17 first to establish this relationship in a multinational LMIC group. There are a number of factors that could account for this relationship. First, experiencing pain, can stimulate feelings of anxiety, which can increases one's sensitivity to pain (44) . Moreover, both chronic pain and anxiety share common underlying neural, cognitive and behavioral processes (45) .
Previous literature has suggested a relationship between pain and sleep (46) , however, a paucity of multinational data exists on this topic. One could propose that back pain and sleep could also exist in a bidirectional relationship.
Practical implications
The current data have important public health implications, in particular since the data were multi-national, population-based, and predominantly nationally representative, rather than from clinical settings or the workplace. Understanding and treating comorbid pain and mental health outcomes is essential since both pain and mental health outcomes are worse than when any one stands in isolation (47, 48) . An important environmental barrier in the care of people with mental and physical health problems in LMICs is however the lack of integrated mental and medical services and the poorly developed community-based psychiatric services (49) .
Closer integration of primary and mental health care in these countries is needed, but without obscuring the responsibility for back pain and mental health assessment, prevention and management (50) . We suggest that back pain assessment, prevention and management in people with mental disorders should in the first place be the responsibility of the main mental health professional, whilst screening for mental health symptoms in people with a presentation of back pain should be the responsibility of the main treating physician or physiotherapist. However, it should be acknowledged that many professionals providing care for people with mental health conditions do not ask about back pain and many professionals providing care for people with back pain do not screen for symptoms of mental health
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18 conditions either because of a lack of consideration of this health care aspect, lack of time or lack of resources directly available to them (51) . Therefore, there is a clear need to increase awareness of the importance of physical health needs of people with mental disorders among mental health providers and mental health needs of LBP patients in physical health providers in LMICs. Clinicians should be aware that some people presenting with back pain may actually be presenting with 'masked depression' (52) and this may provide an opportunity for the treating physician to identify and offer appropriate treatment to such individuals. In our results we found evidence that lower education status is associated with higher back pain and such individuals may be more likely to conduct more manual work and experience back pain and also masked depression. In addition to pharmacological interventions, treatment and management modalities for LBP include behavior and exercise therapy and lifestyle change, many of which are relatively low-cost to implement in primary care settings (53) . However, most of what is known is based on studies executed in high-income settings (53) . Contextspecific trials and evaluations in LMICs therefore are urgently needed.
Study limitations and future research
Some study design limitations need to be considered. First of all, the cross-sectional design precludes any certainty about the direction of the relationship between back pain and mental health disorders. Although cross-sectional studies cannot determine whether mental health symptoms or disorders and back pain associations reflect causal links, a "dose-response" pattern with more back pain in mental disorders compared with milder mental health symptoms is at least consistent with a causal interpretation. It is important that future research attempts to understand the underlying explanatory factors of the relationships we observed.
In addition, In addition, the questions from the CIDI used for the diagnosis of depression have been used extensively in international settings while the CIDI has been validated against clinical
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19 reappraisals (54) . However, convergent validity with the DSM-IV or DSM-V needs further assessment especially in LMICs. In addition, while our study assessed a number of mental health conditions, future research may also wish to consider atypical depression, anxious depression and bipolarity symptoms in relation to back pain. Another limitation is that the back pain questions were quite generic and future research may wish to consider more details regarding the history of symptoms and present back pain complains. Next, we were unable to conduct country-wise analyses as the sample size was too small in many of the countries. However, for the mental health outcomes for which region-wise analyses were possible, the associations with back pain were fairly consistent. Finally, we were unable to account for medication use in our analyses. Future research should therefore consider the impact of analgesic and psychotropic medication on the association between back pain and mental health outcomes.
In conclusion, our data show that both back pain and chronic pain are associated with increased odds of depression, psychosis (including psychotic-like experiences), anxiety, stress, and sleep disturbances. Clearly, future research is required to determine the directionality of the relationships we observed and to inform the development of effective treatments. DV is funded by the Research Foundation -Flanders (FWO -Vlaanderen). 
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